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1. 

COMMUNICATION EYEWEAR ASSEMBLY 

CLAIM OF PRIORITY 

The present application is a continuation-in-part applica 
tion of previously filed, now application having Ser. No. 
12/283,029, filed on Sep. 9, 2008, which matured into U.S. 
Pat. No. 8,243,973 on Aug. 14, 2012 incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is directed to a communication eye 

wear assembly that is structured be worn on a person’s head 
So as to protect the person’s eyes and also to permit hands-free 
wireless multimedia communication. The communication 
eyewear assembly is additionally structured to facilitate such 
communication in a noisy environment. In particular, the 
assembly is structured to enhance incoming and/or outgoing 
audio signals to overcome the inherent difficulties presented 
by ambient noise. Moreover, the assembly is structured to 
permit the wearer to hear others speaking directly to the 
wearer without having to first remove or otherwise manually 
adjust the fit of the assembly. 

2. Description of the Related Art 
The use of eyewear, particularly protective eyewear. Such 

as Sunglasses or safety glasses, has achieved near universal 
adoption by modern Society. So too has the use of various 
types of communication devices, such as radios, telephones, 
personal digital assistants, portable music players, etc. More 
recently, attempts have been made to combine certain fea 
tures of each of these types of equipment to address the needs 
of persons who require both eye protection and audiovisual 
communicability, Such as people working in industrial, min 
ing, construction, or military settings. However, despite some 
progress in the art, current technologies have failed to address 
many significant challenges. 
One problem with current devices is that the speakers or 

earphones, etc., are physically connected to the rest of the 
device. In some cases, this can be extremely inconvenient in 
terms of comfort, as it can be difficult or even impossible to 
adjust or position the eye protection components indepen 
dently from the speakers or earphones. In other cases, the 
listening mechanisms are connected to the rest of the device 
by Sound transmitting cords. Although Such cords may permit 
Some independent adjustment, they are also prone to getting 
Snagged or tangled, and are thus Susceptible to damage. 

Moreover, although it would appear preferable in some 
cases to provide a communication eyewear assembly that 
comprises wireless earphones, this has not been a practical 
option. For example, existing pairs of wireless earphones are 
physically connected to one another, which inhibits indepen 
dent adjustment of the earphones and creates similar comfort 
and clutter issues to those described above. Further still, 
existing wireless earphones, such as those commonly used in 
conjunction with cellular telephones, are structured to 
directly receive and transmit Voice communication signals, 
requiring the use of high power transceivers and other bulky 
components. Thus, for a variety of reasons, such technology 
is not adaptable for use with communication eyewear. It 
would therefore be advantageous to provide a communication 
eyewear assembly that comprises wireless earphones which 
do not require high power transceivers or other bulky com 
ponents, and which are not tethered to each other. 

Another problem with current devices is that they lack 
adequate measures for dealing with the effects of operating in 
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2 
noisy environments in that the background noise of Such 
environments inhibits effective communication. For instance, 
when an incoming voice signal or music signal is communi 
cated to a wearer of communications equipment in a noisy 
environment, the ambient noise can drown out or interfere 
with the sounds produced by the headphones, earphones, etc. 
It would therefore be advantageous to provide for a commu 
nication eyewear assembly that is structured to overcome the 
inherent difficulties presented by ambient noise. 

Similarly, when a wearer of communications equipment 
speaks into a microphone, the proximity of the wearer's 
mouth is the principal factor in determining the quality of the 
Voice signal being communicated. However, there can be 
significant amounts of background noise picked up in loud 
environment, to the point where the wearer's voice is unin 
telligible over the background noise, no matter how close the 
person’s mouth is to the microphone. As such, it would also 
be beneficial to provide for a communication eyewear assem 
bly that is structured to overcome such difficulties presented 
by ambient noise. 

Yet another problem arises when another person in prox 
imity to the wearer speaks directly to the user in a loud 
environment without the aid of another communication 
device. In Such instances, the wearer must remove at least 
their headphones, earphones, ear plugs, etc., in order to hear 
the other person speak. In some cases, the wearer must also 
remove their eye protection, especially in cases where the 
earphones, etc. are attached in Some manner to the eye pro 
tection. This is not only inconvenient, but it can also be 
potentially dangerous in that the wearer’s ears and/or eyes 
will be exposed to the ambient, perhaps hazardous, environ 
ment. It would therefore be advantageous to provide a com 
munication eyewear assembly that is structured primarily to 
be worn on a person’s head and that, in addition to permitting 
hands-free wireless multimedia communication, permits the 
wearer to hear others speaking directly to the wearer without 
having to first remove or otherwise manually adjust the fit of 
the assembly. 

SUMMARY OF THE INVENTION 

The present invention is directed towards a communication 
eyewear assembly which is structured to be worn on a per 
son's head so as to protect the person’s eyes and also to permit 
hands-free multimedia wireless communication. The com 
munication eyewear assembly is additionally structured to 
facilitate such communication in a noisy environment. In 
particular, the assembly is structured to enhance incoming 
and/or outgoing audio signals to overcome the inherent dif 
ficulties presented by the ambient noise of such environ 
ments. Moreover, the assembly is structured to permit the 
wearer to hear others speaking directly to the wearer without 
having to first remove or otherwise manually adjust the fit of 
the assembly. 

In at least one embodiment, the communication eyewear 
assembly comprises a frame assembly which is structured to 
be worn on a person's head. Accordingly, the frame assembly 
is structured to be supportably disposed on the wearer so as to 
maintain at least one Substantially transparent eye panel in a 
generally shielding position in front of the wearer's eyes. In 
one such embodiment, the frame assembly comprises a front 
frame member and two eye panels coupled thereto. In a fur 
ther embodiment, the frame assembly additionally comprises 
a pair of legs structured to effectively retain and position the 
front frame member in front of the wearer’s eyes. 

For applications where it is desirable to reduce the bright 
ness of light perceived by the wearer's eyes, the eye panels 
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can be tinted. For applications where it is desirable to reduce 
the amount of harmful wavelengths of light reaching the 
wearer's eyes, the eye panels can include ultraviolet protec 
tion Such as UV coatings. The eye panels can also be polar 
ized for protective purposes and/or for viewing enhancement 
purposes. The eye panels can also comprise prescription 
lenses. In at least one embodiment, the eye panels can also 
comprise a shatterproof material of construction for addi 
tional protection in the event of significant impact to the eye 
panels by a foreign object. 
The communication eyewear assembly further comprises a 

processor which is coupled to the frame assembly. The pro 
cessor is structured and disposed to receive an incoming 
audio signal, typically from a remote location. In one embodi 
ment, the incoming audio signal comprises real-time Voice 
data, Such as from another person with whom the wearer is 
communicating. In another embodiment, the incoming audio 
signal comprises music data, Such as from a remotely stored 
and transmitted music file. The processor is further structured 
and disposed to transmit an outbound audio signal to another 
entity, such as real-time voice data from the wearer to another 
person with whom the wearer is communicating. 
The communication eyewear assembly also comprises a 

power Supply structured and disposed to provide power to the 
processor. The power Supply can also be structured to Supply 
power to other components of the assembly. The power Sup 
ply can also be rechargeable. For example, in one embodi 
ment, the power Supply comprises a rechargeable battery 
pack that can be charged by an external power source that has 
been removably coupled to the assembly. 

The communication eyewear assembly additionally com 
prises at least one earpiece structured to be disposed in wire 
less communication with the processor and further structured 
to be disposed at one of the wearer's ears. As such, the 
processor retransmits the received incoming audio signal to at 
least one earpiece, which in turn communicates the incoming 
audio signal to the wearer via a speaker assembly. In a further 
embodiment, the communication eyewear assembly com 
prises two earpieces, each of which is structured to be dis 
posed at a different one of the wearer's ears. In a still further 
embodiment, the earpieces are additionally structured to Sub 
stantially muffle ambient noise, further facilitating commu 
nication. 

In yet another embodiment, the earpieces are structured to 
be removably secured to the frame assembly for storage. In 
one embodiment, each earpiece comprises a clip structured to 
removably secure the earpiece to the frame assembly when 
the earpiece is not in use. The earpiece and the frame assem 
bly can also be cooperatively structured to charge a recharge 
able earpiece power Supply when the earpiece is disposed in 
a stored orientation. 

In at least one embodiment, the communication eyewear 
assembly is further structured to enhance the incoming audio 
signal based on an ambient audio signal. By way of example, 
the ambient audio signal will typically comprise the back 
ground sounds generated by the Surrounding environment. As 
Such, an ambient microphone assembly is disposed and struc 
tured to pick up an ambient audio signal and transmit the 
ambient audio signal to the processor. In one embodiment, the 
ambient microphone assembly is coupled to the earpiece. In 
another embodiment, the ambient microphone assembly is 
coupled to the frame assembly. Accordingly, the processor is 
further structured to enhance the incoming audio signal based 
on the ambient audio signal. For example, in one embodi 
ment, the processor is structured to adjust a volume level of 
the incoming audio signal relative to a Volume level of the 
ambient audio signal. 
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4 
The communication eyewear assembly further comprises 

an outbound microphone assembly disposed and structured to 
pick up an outbound audio signal from the wearer and trans 
mit the outbound audio signal to the processor. The processor 
is structured transmit to another entity the outbound audio 
signal received from the outbound microphone assembly. The 
processor is also structured to enhance the outbound audio 
signal based on the ambient audio signal. In at least one 
embodiment, the processor is structured to strengthen the 
outbound audio signal relative to the ambient audio signal. 
More specifically, the processor is structured to reduce an 
ambient noise component of the outbound audio signal and 
strengthen the Voice component of the outbound audio signal 
based on the characteristics of the ambient audio signal. 
The processor is further structured to identify a voice com 

ponent of the ambient audio signal which has been picked up 
by the ambient microphone assembly and sent to the proces 
sor. This can occur, for example, when another person speaks 
directly to the wearer without using another communication 
device. As such, the processor is further structured to transmit 
the identified Voice component of the ambient signal to at 
least one earpiece. Accordingly, the wearer can listen to the 
other person's direct verbal communication without having 
to first remove or otherwise manually adjust the fit of the 
communication eyewear assembly. In a further embodiment, 
Such as in a high noise environment wherein the other person 
directs their speech toward a specific one of the wearer's 
earpieces, the processor is further structured to transmit the 
identified Voice component to the corresponding earpiece. 
The communication eyewear assembly additionally com 

prises a camera assembly disposed and structured to pick up 
an outbound visual signal, which may comprise image data 
and/or video data. Because the assembly is worn on a wear 
er's head, the outbound visual signal will typically reflect the 
view as seen from the wearer's perspective, although other 
views may also be captured including, but not limited to, 
views directed behind the wearer. As with the other afore 
mentioned multimedia components, the camera assembly is 
further structured to transmit the outbound visual signal to the 
processor. Accordingly, the processor is structured to transmit 
to another entity the outbound visual signal received from the 
camera assembly. 
The processor is also structured to receive an incoming 

visual signal from a remote location. For instance, the incom 
ing visual signal may comprise image data and/or video data, 
Such as pictures or movies from a remotely stored and trans 
mitted data file. As such, the communication eyewear assem 
bly further comprises a display assembly disposed and struc 
tured to display the incoming visual signal received by the 
processor. More specifically, the display assembly includes at 
least one display unit disposed and structured to display the 
incoming visual signal to the wearer. 

These and other objects, features and advantages of the 
present invention will become clearer when the drawings as 
well as the detailed description are taken into consideration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature of the present 
invention, reference should be had to the following detailed 
description taken in connection with the accompanying draw 
ings in which: 

FIG. 1 is a perspective view of one embodiment of a com 
munication eyewear assembly in accordance with the present 
invention. 
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FIG. 2 is a schematic illustration of one embodiment of a 
transceiver configuration in accordance with the present 
invention. 

FIG. 3 is a schematic illustration of one embodiment of an 
audio signal enhancement configuration in accordance with 
the present invention. 

FIG. 4 is a cross section view of one embodiment of an 
earpiece in accordance with the present invention. 

FIG. 5 is a partial perspective view of another embodiment 
of a communication eyewear assembly inaccordance with the 
present invention. 

FIG. 6 is a cross section view of another embodiment of an 
earpiece in accordance with the present invention. 

FIG. 7 is a partial perspective view of one embodiment of 
earpiece clips operatively disposed in accordance with the 
present invention. 

FIG. 8 is a partial perspective view of one embodiment of 
earpiece charging contacts in accordance with the present 
invention. 

FIG. 9 is a partial perspective view of a communication 
eyewear assembly having a display assembly which includes 
two different types of display units. 

Like reference numerals refer to like parts throughout the 
several views of the drawings. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown throughout the accompanying figures, the 
present invention is directed towards a communication eye 
wear assembly generally indicated as 10. 

The communication eyewear assembly 10 is structured to 
be worn on a person's head so as to protect the person's eyes 
and also to permit hands-free wireless multimedia communi 
cation. The communication eyewear assembly 10 is addition 
ally structured to facilitate Such communication in a noisy 
environment, Such as that of a loud, industrial environment, or 
that found in a variety of other situations, such as, but not 
limited to, military operations, fire and rescue operations, 
public safety operations, sports activities, etc. In particular, 
the assembly 10 is structured to enhance incoming and/or 
outgoing audio signals to overcome the inherent difficulties 
presented by the ambient noise of such environments. More 
over, the assembly 10 is structured to permit the wearer to 
hear others speaking directly to the wearer without having to 
first remove or otherwise manually adjust the fit of the assem 
bly. 
As seen in FIG. 1, the communication eyewear assembly 

10 comprises a frame assembly 20 which is structured to be 
worn on a person’s head. Accordingly, the frame assembly 20 
is structured to be supportably disposed on the wearer so as to 
maintain at least one Substantially transparent eye panel 25 in 
a generally shielding position in front of the wearer's eyes. 

In the embodiment of FIG. 1, the frame assembly 20 com 
prises a front frame member 21 and two eye panels 25 
coupled thereto. In this embodiment, each eye panel 25 is 
structured to substantially shield the front of a different cor 
responding eye of the wearer while also permitting clear 
vision therethrough. 

For applications where it is desirable to reduce the bright 
ness of light perceived by the wearer’s eyes, the eye panels 25 
can be tinted. For applications where it is desirable to reduce 
the amount of harmful wavelengths of light reaching the 
wearer’s eyes, the eye panels 25 can include ultraviolet pro 
tection such as UV coatings. The eye panels 25 can also be 
polarized for protective purposes and/or for viewingenhance 
ment purposes. The eye panels 25 can also comprise prescrip 
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6 
tion lenses. In at least one embodiment, the eye panels 25 can 
also comprise a shatterproof material of construction for 
additional protection in the event of significant impact to the 
eye panels 25 by a foreign object. 
The frame assembly 20 further comprises at least one leg 

23, 24 structured to effectively retain and position the front 
frame member 21 in front of the wearer's eyes during activity 
of the wearer. In the embodiment of FIG. 1, the frame assem 
bly 20 comprises a first leg 23 and a second leg 24, each leg 
23, 24 structured to extend from opposite sides of the front 
frame member 21 towards a rear thereof. The legs 23, 24 are 
disposed in a generally perpendicular relation to the front 
frame member 21 so as to extend over and grip the wearer's 
ears when the front frame member 21 is operatively disposed 
in front of the wearer's eyes. 

In at least one embodiment, the frame assembly 20 further 
comprises pair of side eye panels 27. Each side eye panel 27 
is disposed and structured to substantially shield a different 
eye of the wearer. Moreover, the side eye panels 27 can be 
further structured to permit clear peripheral vision there 
through. As shown in FIG. 1, in at least one embodiment, the 
side eye panels 27 are each coupled to a different leg 23, 24. 
As with the eye panels 25, the side eye panels 27 can be tinted, 
UV coated, and/or polarized. The side eye panels 27 can also 
comprise a shatterproof material of construction. 

Turning now to the communication aspects of the present 
invention, the communication eyewear assembly 10 provides 
for wireless communication between a wearer and other enti 
ties, such as, but not limited to, other wearers, control stations, 
broadcast stations, etc. By way of example, the wireless com 
munication could involve a wearer located on a factory floor 
communicating with a manager located in a control station. 
As another example, the wireless communication could 
involve the wearer listening to music being broadcast from a 
broadcast station. Of course, these examples are meant for 
illustrative purposes only, as the present invention can apply 
to a variety of other applications and circumstances. 

Accordingly, the communication eyewear assembly 10 
comprises a processor 40 which is coupled to the frame 
assembly 20. The processor 40 is structured and disposed to 
receive an incoming audio signal, typically from a remote 
location. For example, in one embodiment, the incoming 
audio signal comprises real-time voice data, such as from 
another person with whom the wearer is communicating. In 
another embodiment, the incoming audio signal comprises 
music data, Such as from a remotely stored and transmitted 
music file. The processor 40 is further structured and disposed 
to transmit an outbound audio signal to another entity, Such as 
real-time voice data from the wearer to another person with 
whom the wearer is communicating. Further details of the 
multimedia communication capabilities of the processor 40, 
including the incoming and outbound visual signals, are dis 
cussed in more detail below. 

In at least one embodiment, the processor 40 is structured 
and disposed to fit inside of the frame assembly 20. For 
example, in the embodiment of FIG. 1, the processor 40 is 
disposed inside of the first leg 23. It should be noted, however, 
that it is within the scope and intent of the present invention 
that the processor 40 can be structured and disposed to fit 
inside of other portions of the frame assembly 20, including, 
but not limited to, the second leg 24, the front frame member 
21, etc. 
The communication eyewear assembly 10 further com 

prises a power supply 90 structured and disposed to provide 
power to the processor 40. The power supply 90 can also be 
structured to Supply power to other components of the assem 
bly 10. In at least one embodiment, the power supply 90 is 
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structured and disposed to fit inside of the frame assembly 20. 
For example, in the embodiment of FIG. 1, the power supply 
90 is disposable inside of the second leg 24. It should be 
noted, however, that it is within the scope and intent of the 
present invention that the power supply 90 can be structured 
and disposed to fit inside of other portions of the frame assem 
bly 20, including, but not limited to, the first leg 23, the front 
frame member 21, etc. The power supply 90 can also be 
rechargeable. For example, in one embodiment, the power 
supply 90 comprises a rechargeable battery pack that can be 
charged by an external power source that has been removably 
coupled to the assembly 10. 
The communication eyewear assembly 10 further com 

prises at least one earpiece 60 structured to be disposed in 
wireless communication with the processor 40 and further 
structured to be disposed at one of the wearer's ears. As such, 
the processor 40 retransmits the received incoming audio 
signal to at least one earpiece 60, which in turn communicates 
the incoming audio signal to the wearer. With specific refer 
ence to the embodiment of FIG. 1, the communication eye 
wear assembly 10 comprises two earpieces 60, each of which 
are structured to be disposed at a different one of the wearer's 
ears. Moreover, in the embodiment of FIG. 1, the earpieces 60 
are further structured to be at least partially inserted into the 
wearer’s ears when disposed in their respective operative 
orientations. 

With regard to inter-component connectivity as well as 
remote connectivity, the processor 40 comprises at least one 
transceiver structured to facilitate wireless communication. 
For example, with reference to the embodiment of FIG. 2, the 
processor 40 comprises a first transceiver 42 and a second 
transceiver 44. The first transceiver 42 is structured to receive 
an incoming audio and/or visual signal from a remote source, 
and is also structured to transmit an outbound audio and/or 
visual signal to a remote destination. In at least one embodi 
ment, the first transceiver utilizes radio frequency communi 
cation. It is, however, within the scope and intent of the 
present invention that other suitable wireless technologies 
may also be utilized. The outbound audio signal will ordi 
narily correspond to the wearer's voice which has been 
picked up by an outbound microphone assembly 70, such as 
the one shown in FIG. 1 and described in greater detail below. 
Similarly, the outbound visual signal will ordinarily corre 
spond to an image captured by a camera assembly 103, also 
described in greater detail below. 
The second transceiver 44 is structured to wirelessly com 

municate with the earpieces 60. In one embodiment, the sec 
ond transceiver utilizes radio frequency communication tech 
nology. In another embodiment, the second transceiver 
utilizes magnetic induction communication technology. It is, 
however, within the scope and intent of the present invention 
that other suitable wireless technologies may also be utilized. 
In an alternative embodiment, the processor 40 comprises a 
single transceiver structured to communicate with remote 
entities as well as with the earpieces 60. 

In addition, each earpiece 60 comprises an earpiece trans 
ceiver 64 structured to facilitate communication with the 
processor 40. For example, in the embodiment of FIG. 2, the 
earpiece transceivers 64 are each disposed in wireless com 
munication with the second transceiver 44. In Such an 
embodiment, the specific communication technology of the 
earpiece transceivers 64 matches that of the second trans 
ceiver 44. Such as, but not limited to, radio frequency tech 
nology, magnetic induction technology, etc. In a further 
embodiment, each earpiece transceiver 64 is uniquely iden 
tifiable by the processor 40. For example, in one such embodi 
ment, each earpiece transceiver 64 comprises a unique signa 
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8 
ture, Such as a radio or magnetic identification, which is 
recognizable by the processor 40. Accordingly, the processor 
40 can transmit different content to each earpiece transceiver 
64. For instance, in one embodiment, the processor 40 can 
transmit a first stereo music channel component of the incom 
ing audio signal to one identified earpiece transceiver 64, and 
transmit a second stereo music channel component of the 
incoming audio signal to the other identified earpiece trans 
ceiver 64. 

With reference now to FIGS. 3-6, in at least one embodi 
ment, the communication eyewear assembly 10 is further 
structured to enhance the incoming audio signal based on an 
ambient audio signal. By way of example, the ambient audio 
signal will typically comprise the background Sounds gener 
ated by the Surrounding environment. As such, an ambient 
microphone assembly 75 is disposed and structured to pickup 
an ambient audio signal and transmit the ambient audio signal 
to the processor 40. In at least one embodiment, the ambient 
microphone assembly 75 is coupled to the earpiece 60. For 
example, in the embodiment of FIG. 4, the ambient micro 
phone assembly 75 comprises an earpiece microphone 
assembly 66 disposed and structured to pick up an ambient 
audio signal and transmit the ambient audio signal to the 
processor 40. As another example, the ambient microphone 
assembly 75 can comprise one or more frame microphone 
assemblies 76, such as those described in more detail in FIG. 
5, below. 

Accordingly, the processor 40 is further structured to 
enhance the incoming audio signal based on the ambient 
audio signal, and to transmit the enhanced incoming audio 
signal to the earpiece 60. For example, in the embodiment of 
FIG.3, the processor 40 includes a volume adjustment circuit 
45 structured to adjust a volume level of the incoming audio 
signal relative to a Volume level of the ambient audio signal. 
In a further embodiment including two earpieces 60, each 
disposed at a different one of the wearer's ears, the processor 
40 is further structured to independently adjust the volume 
level of the incoming audio signal transmitted to each ear 
piece relative to the volume level of the ambient audio signal 
picked up from each respective side of the wearer. 

Turning in more detail to the embodiment of FIG. 4, the 
earpiece 60 further comprises a speaker assembly 68 struc 
tured and disposed to audibly communicate the enhanced 
incoming audio signal to the wearer. In this embodiment, the 
speaker assembly 68 is structured to be at least partially 
inserted into the ear of the wearer when disposed in an opera 
tive orientation. 
The earpiece 60 is additionally structured to substantially 

muffle ambient noise, further facilitating communication. As 
shown in the embodiment of FIG. 4, at least a portion of the 
earpiece 60 is structured to be inserted into the wearer's ear so 
as to substantially muffle the ambient noise. More specifi 
cally, the earpiece 60 of FIG. 4 additionally comprises a 
disposable insert 62 structured to substantially muffle the 
ambient noise. The disposable insert 62 can be formed, for 
instance, from a Sound-deadening, compressible material, 
Such as high density foam, although a variety of other Suitable 
materials may also be utilized. For at least sanitary purposes, 
the disposable insert 62 can be discarded and replaced after 
SC. 

Also depicted in FIG. 4 is the earpiece transceiver 64. 
which is communicatively coupled to both the speaker assem 
bly 68 and the earpiece microphone assembly 66. The ear 
piece transceiver 64 is structured to facilitate communication 
between the respective earpiece components 66, 68 and the 
processor 40. The earpiece 60 further comprises an earpiece 
power supply 92 structured and disposed to provide power to 
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the speaker assembly 68 and the earpiece microphone assem 
bly 66, as well as to the earpiece transceiver 64. In at least one 
embodiment, the earpiece power Supply 92 can be recharge 
able. 

Referring again to FIG. 1, the communication eyewear 
assembly 10 further comprises an outbound microphone 
assembly 70 disposed and structured to pick up an outbound 
audio signal from the wearer and transmit the outbound audio 
signal to the processor 40. For instance, in the embodiment of 
FIG. 1, the outbound microphone assembly 70 comprises an 
adjustable elongate segment 71 which extends from the first 
leg 23 of the frame assembly 20. The adjustable elongate 
segment 71 is structured to permit adjustment of the micro 
phone assembly 70 in front of the wearer's mouth to better 
pick up the outbound audio signal, which, in at least one 
embodiment, comprises real-time Voice data of the wearer's 
spoken Voice. In this embodiment, the outbound microphone 
assembly 70 is in disposed in wired communication with the 
processor 40. However, in another embodiment, the outbound 
microphone assembly 70 can be disposed in wireless com 
munication with the processor 40. Such as with the second 
transceiver 44. 
As indicated above, the processor 40 is structured to trans 

mit to another entity the outbound audio signal received from 
the outbound microphone assembly 70. Moreover, the pro 
cessor 40 is additionally structured to enhance the outbound 
audio signal based on the ambient audio signal, and further 
structured and disposed to transmit the enhanced outbound 
audio signal to another entity. For example, because the out 
bound signal can be generated in the same environment as the 
ambient signal, the outbound audio signal, itself, may com 
prise some ambient noise in addition to the wearer’s Voice. As 
Such, in at least one embodiment, the processor 40 is struc 
tured to strengthen the outbound audio signal relative to the 
ambient audio signal. More specifically, and as seen in the 
embodiment of FIG. 3, the processor 40 includes a signal 
strengthening circuit 47 structured to reduce an ambient noise 
component of the outbound audio signal and strengthen the 
Voice component of the outbound audio signal based on the 
characteristics of the ambient audio signal. In a further 
embodiment wherein two earpieces 60 are each disposed at a 
different one of the wearer’s ears, the processor 40 can be 
additionally structured to enhance the outbound audio signal 
based on the ambient audio signal picked up from each 
respective side of the wearer. 

Referring now to some additional operational capabilities 
of the communication eyewear assembly 10, in at least one 
embodiment, the processor 40 is further structured to identify 
a voice component of the ambient audio signal which has 
been picked up by the ambient microphone assembly 75 and 
sent to the processor 40. This can occur, for example, when 
another person speaks directly to the wearer without using 
another communication device. For instance, in the embodi 
ment of FIG. 3, the processor 40 includes a voice identifica 
tion circuit 46 structured to identify a voice component of the 
ambient audio signal. As such, the processor 40 is further 
structured to transmit the identified voice component of the 
ambient signal to at least one earpiece 60 to audibly commu 
nicate the Voice component of the ambient audio signal to the 
wearer via the speaker assembly 68. Accordingly, the wearer 
can listen to the other person's direct verbal communication 
without having to first remove or otherwise manually adjust 
the fit of the communication eyewear assembly 10. In a fur 
ther embodiment, Such as in a high noise environment 
wherein the other person directs their speech toward a specific 
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one of the wearer's earpieces 60, the processor 40 is further 
structured to transmit the identified voice component to the 
corresponding earpiece 60. 
The processor 40 can also be structured to pause the 

enhancement of at least one type of audio signal upon iden 
tification of the Voice component of the ambient audio signal. 
For example, in one embodiment, the processor 40 is struc 
tured to pause the enhancement of the incoming audio signal 
when the Voice component of the ambient audio signal is 
identified so that the processor 40 can transmit the voice 
component of the ambient signal to the earpiece 60 instead of 
transmitting an enhanced incoming audio signal to the ear 
piece 60. 

In a still further embodiment, the processor 40 is structured 
to resume the enhancement of at least one type of audio signal 
after the enhancement has been paused. For instance, in one 
embodiment, the processor 40 is structured to resume the 
enhancement of the incoming audio signal upon disappear 
ance of the Voice component of the ambient audio signal. This 
can occur, for example, when the other person stops speaking, 
thus causing the Voice component of the ambient audio signal 
to disappear. In another embodiment, the processor 40 is 
structured to resume the enhancement of the incoming audio 
signal after a predetermined period of time. As just one 
example, the predetermined period of time could comprise 
about five (5) seconds, although it is within the scope and 
intent of the present invention that a variety of other suitable 
periods of time could also be utilized. In yet another embodi 
ment, the processor 40 is structured to resume the enhance 
ment of the incoming audio signal upon receipt of an out 
bound audio signal. Such as that of the wearer's voice. In still 
another embodiment, the processor 40 is structured to resume 
the enhancement of the incoming audio signal upon engage 
ment of an audio enhancement Switch 80, discussed next. 

With reference again to FIG. 1, the communication eye 
wear assembly 10 further comprises an audio enhancement 
switch 80. The audio enhancement switch is structured and 
disposed to permit selective control of at least one type of 
audio signal enhancement performed by the processor 40. 
More specifically, the audio enhancement switch 80 is dis 
posed in communication with the processor 40 and structured 
to pause and/or resume the audio enhancement performed by 
the processor 40. In one embodiment, the audio enhancement 
switch 80 can be structured to control the enhancement of the 
incoming audio signal. In another embodiment, the audio 
enhancement switch 80 can be structured to control the 
enhancement of the outbound audio signal. 
The audio enhancement switch 80 can be disposed in a 

variety of suitable locations, such as on the frame assembly 20 
or on at least one of the earpieces 60. In the embodiment of 
FIG. 1, for instance, the audio enhancement switch 80 is 
disposed on the first leg 23. In addition, the audio enhance 
ment switch 80 depicted in FIG.1 comprises a touch sensitive 
configuration such that the audio enhancement switch 80 is 
engaged and/or disengaged by the wearers touch. It is, how 
ever, within the scope and intent of the present invention that 
the audio enhancement switch 80 may also utilize other con 
figurations including, but not limited to, toggles, push but 
tons, rockers, etc. 

Turning to FIG. 5, another embodiment of the communi 
cation eyewear assembly 10 is depicted wherein the ambient 
microphone assembly 75 is coupled to the frame assembly 20. 
Specifically, in the embodiment of FIG. 5, the ambient micro 
phone assembly 75 comprises two frame microphone assem 
blies 76 each disposed on a different side of the front frame 
member 21. As with the earpiece microphone assemblies 66, 
discussed above, the frame microphone assemblies 76 are 
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disposed and structured to pick up an ambient audio signal 
and transmit the ambient audio signal to the processor 40. 
Further, in the embodiment of FIG. 5, a distance of several 
inches, preferably about four to five inches (4"-5"), which 
separates the frame microphone assemblies 76 from one 
another provides sufficient separation such that disparate 
sources of sound can be geometrically differentiated by the 
processor 40 based on the variations in the audio signals 
picked up by each individual frame microphone assembly 76. 
In this embodiment, the frame microphone assemblies 76 are 
in disposed in wired communication with the processor 40. 
However, in another embodiment, the frame microphone 
assemblies 76 can be disposed in wireless communication 
with the processor 40, such as with the second transceiver 44. 
It should also be noted that, in other embodiments, the ambi 
ent microphone assembly 75 could comprise other numbers 
of frame microphone assemblies 76, including, for example, 
just a single frame microphone assembly 76. Moreover, in 
other embodiments, the frame microphone assemblies 76 can 
also be disposed at other Suitable locations, such as on the legs 
23, 24, or elsewhere. 

Furthermore, and as shown in FIG. 6, the earpieces 60' 
utilized with the embodiment of FIG.5 do not need to include 
any earpiece microphone assemblies 66, as the frame micro 
phone assemblies 76 are structured to perform substantially 
the same functions as the earpiece microphone assemblies 66. 
However, in still other embodiments, the ambient micro 
phone assembly 75 could comprise any combination of frame 
microphone assemblies 76 and earpiece microphone assem 
blies 66. 

With reference now to FIGS. 4, 6, 7, and 8, in at least one 
embodiment, the earpieces 60 are further structured to be 
removably secured to the frame assembly 20 for storage. As 
seen in FIG.7, each earpiece 60 comprises a clip 69 structured 
to removably secure the earpiece 60 to the frame assembly 20 
when the earpiece 60 is not in use. In the embodiment of FIG. 
7, the two earpieces 60 are removably secured to the first leg 
23, each disposed in a stored orientation. It is within the scope 
and intent of the present invention, however, that the ear 
pieces 60 may also be removably secured to other portions of 
the frame assembly, including, but not limited to, the second 
leg 24, the front frame member 21, etc. 

In a further embodiment, the earpiece 60 and the frame 
assembly 20 are cooperatively structured to charge a 
rechargeable earpiece power supply 92 when the earpiece 60 
is disposed in a stored orientation. In at least one Such 
embodiment, one or more charging contacts 28 are disposed 
on the frame assembly 20 and structured to facilitate the 
charging of the earpiece power Supply 92. For example, in the 
embodiment depicted in FIG. 8, two charging contacts 28 are 
disposed on the first leg 23 such that when the earpieces 60 are 
disposed in the stored orientation of FIG. 7, contact between 
the charging contacts 28 and the respective earpieces 60 
facilitates charging of the respective earpiece power Supplies 
92. In one such embodiment, the earpiece power supplies 92 
are charged by the main power supply 90 of the assembly 10. 
In another embodiment, the earpiece power supplies 92 can 
also be charged by an external power source that has been 
removably coupled to the assembly 10. 

Turning now to Some additional aspects of the present 
invention involving visual communication, the assembly 10 
further includes a camera assembly 103 disposed and struc 
tured to pick up an outbound visual signal, which may com 
prise image data and/or video data. Referring again to FIG. 1, 
in one embodiment, the camera assembly 103 comprises a 
single camera 105 disposed on a central area of the front 
frame member 21 and facing towards a field of view from the 
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wearer's perspective. It should be noted, however, that it is 
within the scope and intent of the present invention that a 
plurality of cameras 105 may be utilized, and further, that one 
or more cameras 105 may be disposed on a variety of other 
suitable portions of the assembly 10, including, but not lim 
ited to, other positions on the front frame member, on the legs 
23, 24, etc. Because the assembly 10 is worn on a wearer's 
head, the outbound visual signal will typically reflect the view 
as seen from the wearer's perspective, although other views 
may also be captured including, but not limited to, views 
directed behind the wearer. Further, the camera assembly 103 
will typically pick up visual signals in the visible spectrum. 
However, in a further embodiment, the camera assembly 103 
can pickup visual signals in other spectra, including, but not 
limited to, the infrared spectrum. 
As with the otheraforementioned multimedia components, 

the camera assembly 103 is further structured to transmit the 
outbound visual signal to the processor 40. Accordingly, the 
processor 40 is structured to transmit to another entity the 
outbound visual signal received from the camera assembly 
103. 
The processor 40 is also structured to receive an incoming 

visual signal from a remote location. For instance, the incom 
ing visual signal may comprise image data and/or video data, 
Such as pictures or movies from a remotely stored and trans 
mitted data file. As such, the assembly 10 further comprises a 
display assembly 22 disposed and structured to display the 
incoming visual signal received by the processor 40. More 
specifically, the display assembly 22 includes at least one 
display unit 26 disposed and structured to display the incom 
ing visual signal to the wearer. For example, with reference to 
the embodiment of FIG.1, the display assembly 22 comprises 
a single display unit 26 which is at least partially disposed on 
an exterior surface of one of the eye panels 25. The display 
unit 26 is further structured to project an image of the received 
incoming visual signal towards the wearer's eye. In another 
embodiment, the display unit 26 is structured to project an 
image of the received incoming visual signal onto the eye 
panel 25 such that the wearer's eye can perceive the displayed 
visual signal as emanating from the interior and/or exterior 
surface of the eye panel 25. Although the embodiment of FIG. 
1 depicts the display unit 26 positioned on the exterior surface 
of the eye panel 25, the display unit 26 may alternatively be 
disposed on the interior surface of the eye panel 25, or within 
the eye panel 25. 

In a further embodiment, the display assembly 22 includes 
at least one display unit 26 corresponding to each eye panel 
25. For instance, the embodiment of FIG.9 depicts two other 
variations of the display unit 26, 26", each coupled to a 
respective eye panel 25. As depicted, a first display unit 26' is 
disposed on the interior surface of one eye panel 25, and is 
further structured to display the incoming visual signal in a 
partial field of vision defined by the eye panel 25. The second 
display unit 26" is disposed within the other eye panel 25", and 
is further structured to display the incoming visual signal in 
substantially the entire field of vision defined by the eye panel 
25. 

With regard to the construction of the display unit 26, the 
display unit 26 may comprise a variety of Suitable materials 
and structures. For example, the display unit 26 may comprise 
flat panel display technology, such as, but not limited to, 
liquid crystal display (LCD) technology, organic light emit 
ting diode (OLED) display technology, etc. Moreover, the 
display unit 26 can be further structured to at least partially 
correspond to the contour of the eye panel 25. 
The display unit 26 can be additionally structured to main 

tain a Substantially transparent state until receipt of the 
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incoming visual signal from the processor 40, whereupon the 
display unit 26 will display the visual signal accordingly. In 
one Such embodiment, the display of the incoming visual 
signal is physically triggered by an electrical input received 
by the display unit 26 from the processor 40. 

Since many modifications, variations and changes in detail 
can be made to the described preferred embodiment of the 
invention, it is intended that all matters in the foregoing 
description and shown in the accompanying drawings be 
interpreted as illustrative and notina limiting sense. Thus, the 
scope of the invention should be determined by the appended 
claims and their legal equivalents. 
Now that the invention has been described, 

What is claimed is: 
1. A communication eyewear assembly comprising: 
a frame assembly; 
at least one Substantially transparent eye panel coupled to 

said frame assembly; 
said frame assembly structured to be supportably disposed 
on a wearer So as to maintain said at least one eye panel 
disposed in front of a wearer's eye; 

a processor coupled to said frame assembly, said processor 
structured and disposed to receive an incoming audio 
signal; 

at least one earpiece disposed in wireless communication 
with said processor and further structured to be disposed 
in operative proximity to the at least one of the wearer's 
ears; 

said at least one earpiece comprising a speaker assembly 
structured and disposed to audibly communicate said 
incoming audio signal to the wearer; 

said at least one earpiece further comprising a rechargeable 
earpiece power Supply structured and disposed to pro 
vide power to at least said speaker assembly, and 
wherein said earpiece and said frame assembly are struc 
tured to be secured to one another to define a stored 
orientation and are cooperatively structured to charge 
said rechargeable earpiece power Supply when said at 
least one earpiece is disposed in said stored orientation; 

said processor further structured to transmit said incoming 
audio signal to said at least one earpiece; 

an outbound microphone assembly disposed and struc 
tured to pick up an outbound audio signal from the 
wearer and transmit said outbound audio signal to said 
processor, and 

said processor further structured and disposed to transmit 
said outbound signal. 

2. An assembly as recited in claim 1 wherein said processor 
is further structured to enhance said incoming audio signal 
based on a detected ambient audio signal. 

3. An assembly as recited in claim 2 wherein said processor 
is structured to adjust a Volume level of said incoming audio 
signal relative to a Volume level of said ambient audio signal. 

4. An assembly as recited in claim 1 wherein said processor 
is further structured to enhance said outbound audio signal 
based on a detected ambient audio signal. 

5. An assembly as recited in claim 4 wherein said processor 
is structured to strengthen said outbound audio signal relative 
to said ambient audio signal. 

6. An assembly as recited in claim 1 wherein an ambient 
microphone assembly is coupled to said at least one earpiece. 

7. An assembly as recited in claim 1 wherein an ambient 
microphone assembly is coupled to said frame assembly. 

8. An assembly as recited in claim 1 wherein said at least 
one earpiece is further structured to substantially muffle 
ambient noise. 
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9. An assembly as recited in claim 8 wherein at least a 

portion of said at least one earpiece is structured to be inserted 
into the wearer's ear so as to substantially muffle ambient 
noise. 

10. An assembly as recited in claim 9 wherein said at least 
one earpiece comprises a disposable insert structured to Sub 
stantially muffle ambient noise. 

11. An assembly as recited in claim 1 wherein said proces 
sor is further structured to identify a voice component of said 
ambient audio signal. 

12. An assembly as recited in claim 11 wherein said pro 
cessor is further structured to transmit said Voice component 
of said ambient audio signal to said at least one earpiece, and 
wherein said speaker assembly is structured and disposed to 
audibly communicate said Voice component to the wearer. 

13. An assembly as recited in claim 1 further comprising a 
camera assembly, said camera assembly disposed and struc 
tured to pick up an outbound visual signal and transmit said 
outbound visual signal to said processor, said processor fur 
ther structured and disposed to transmit said outbound visual 
signal. 

14. An assembly as recited in claim 1 wherein said proces 
sor is further structured to receive an incoming visual signal, 
and wherein said assembly further comprises a display 
assembly, said display assembly disposed and structured to 
display said incoming visual signal to the wearer. 

15. A communication eyewear assembly comprising: 
a frame assembly; 
at least one Substantially transparent eye panel coupled to 

said frame assembly: 
said frame assembly structured to be supportably disposed 

on a wearer So as to maintain said at least one eye panel 
disposed in a viewable position in front of the wearer's 
eyes; 

a processor coupled to said frame assembly, said processor 
structured and disposed to receive an incoming audio 
signal; 

at least one earpiece structured to be disposed in data 
communication with said processor and further struc 
tured to be at least partially disposed at one of the wear 
er's ears; 

said processor structured to transmit said incoming audio 
signal to said at least one earpiece; 

said at least one earpiece further comprising a speaker 
assembly structured and disposed to audibly communi 
cate said enhanced incoming audio signal to the wearer; 

said at least one earpiece including a clip structured to 
secure said at least one earpiece to said frame assembly 
at least when said frame assembly is in a stored orienta 
tion; 

said frame assembly structured to be selectively coupled to 
an external power source to define said stored orienta 
tion; and 

a rechargeable earpiece power Supply structured and dis 
posed to provide power said at least one earpiece, said 
earpiece and said frame assembly cooperatively struc 
tured to charge said rechargeable earpiece power Supply 
when said at least one earpiece is secured by said clip to 
said frame assembly and said frame assembly is in said 
stored orientation. 

16. A communication eyewear assembly comprising: 
a frame assembly; 
at least one Substantially transparent eye panel coupled to 

said frame assembly; 
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said frame assembly structured to be supportably disposed 
on a wearer So as to maintain said at least one eye panel 
disposed in a generally shielding position relative to the 
wearer's eyes; 

a processor coupled to said frame assembly, said processor 
structured and disposed to receive an incoming audio 
signal; 

at least one earpiece including a speaker assembly struc 
tured to be disposed in wireless communication with 
said processor and further structured to be disposed at 
one of the wearer's ears; and 

said at least one earpiece further comprising a rechargeable 
earpiece power Supply structured and disposed to pro 
vide power to at least said speaker assembly, and 
wherein said earpiece and said frame assembly are coop 
eratively structured to charge said rechargeable earpiece 
power Supply when said at least one speaker assembly is 
disposed in a stored orientation connected to said frame 
assembly. 
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